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L Introduction
The rapidly approaching twenty-first century finds this nation
at a crossroads in hazardous waste legislation. Two key pieces, the
Comprehensive Environmental Response, Compensation, and
Liability Act ("CERCLA") and the Resource Conservation and
Recovery Act ("RCRA"), and their respective regulations, serve as
the present antidotes to our country's hazardous waste dilemma. The
unfortunate truth, however, is that neither of these programs is
without problems: CERCLA's early goal - to eliminate the worst
preexisting hazardous waste sites - is one which will only arguably
be met in the near future as those sites are discovered and filtered
through the CERCLA program; RCRA is faulted as an immensely
confusing and technically mind-numbing statutory/regulatory duo.'
If we accept that neither of these programs is without troubles, how
then, can we eliminate these problems while simultaneously
maintaining and even improving our nation's hazardous waste
dilemma?
The answer exists in creativity and ingenuity. RCRA and
CERCLA were products of an era - the 1970s and the Nixon
environmental movement. Arguably, RCRA and CERCLA have
served their time, and now is the time to take a new look at both
programs to evaluate what can be salvaged and what must be
replaced.
Unfortunately, in a world of citations, students are taught that
their words are of little importance unless they are supported by a
reputable source. In no field is this feeling more prevalent than in the
legal field. However, new ideas can not surface until someone
breaks through this citation requirement barrier. Admittedly, the
issue of how to improve our nation's hazardous waste programs
cannot be addressed without delving into how current programs
I Office of Solid Waste and Emergency Response, U.S. EPA, THE NATIoN's
HAZARDOUS WASTE MANAGEMENT PROGRAM AT A CROSSROADS: THE RCRA
IMPLEMENTATION STUDY, EPA/530-SW-90-069 (July 1990).
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function and where they might have gone astray. In my discussion of
this topic (sections two and three) I have remained true to the legal
phenomena of citation.
The discussion of sections two and three, however, evolves
into a comparison of current RCRA and CERCLA programs (section
four) and recommendations for future hazardous waste programs
(sections five and six), and it is at this point, within section six,
where citations become more sparse. Admittedly, this is not proper
legal etiquette. Again, however - new ideas can not surface, and old
problems will not be resolved without creative, resourceful ideas. I
believe this is especially true where RCRA and CERCLA are
concerned. As discussed below, there is no need to entirely eliminate
both programs in order to solve present problems. However, much
work is needed, and I have been encouraged to believe, and I am
confident, that only when a fresh approach is taken at how to resolve
present hazardous waste program shortcomings, will a solution be
conceived. In sections five and six, I initiate this approach by
presenting recommendations for improving the present hazardous
waste programs of this country.
A. CERCLA
CERCLA was enacted by Congress in 1980 in response to the
discovery of a number of abandoned hazardous waste sites, such as
Love Canal, near Niagara Falls, N.Y. CERCLA requires the United
States Environmental Protection Agency ("EPA") to cleanup those
abandoned and polluted hazardous waste sites which are found, and
gives EPA the power to force potentially responsible parties
1997] 227
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("PRPs") to respond to contamination either through a removal or
remedial action.' As stated in CERCLA § 104(a)(1): 3
Whenever (A) any hazardous substance is released or
there is a substantial threat of such a release into the
environment, or (B) there is a release or substantial
threat of release into the environment of any pollutant
or contaminant which may present an imminent and
substantial danger to the public health or welfare, the
President is authorized to act... to remove or arrange
for the removal of, and provide for remedial action
relating to such hazardous substance, pollutant, or
contaminant at any time . . . or take any other
response measure ...which the President deems
necessary to protect the public health or welfare or
the environment.
The EPA may also conduct cleanups itself and later sue PRPs to
recover costs.
In order to cover EPA's cleanup costs, Congress provided a
revolving fund in the 1980 statute, and initially designated $1.6
billion to be used to clean up these hazardous waste sites.4 Hence the
legislation was coined "Superfund." This "Superfund" is "supported
by taxes on the petroleum and chemical industries and and
environmental tax on corporations." 5 In 1986, Congress extended the
2 American Institute of Chemical Engineers (AIChE) Superfund Task Force,
AN ENGINEERING APPROACH TO SUPERFUND CLEANUPS, Document 8200, March
1, 1994, at 1.
3 42 U.S.C. § 9604(a)(1) (1994). The President's powers with regards to the
relevant sections of this statute are delegated to the EPA via Exec. Order No.
12,580, 52 Fed. Reg. 2923 (1987).
4 EPA Proposes 418 Hazardous Waste Sites As Priority For Cleanup Under
Superfund, CHEMICAL REG. REP., at 1108 (Dec. 31, 1982).
5 Thomas M. Donnelly and Jeffirey A. Roy, Recent Developments in
Contaminated Property Litigation, HAzARDOus WASTE LITIG. REP., at 32,069 (Apr.
7, 1997).
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Superfund program for another five years and added $8.5 billion to
the fund, hoping this money would prove sufficient to finish the job
of cleaning up remaining hazardous waste sites in the United States.6
Additionally, in 1986, Congress passed the Superfund Amendments
and Reauthorization Act, making major changes and additions to the
original CERCLA.7  In 1994, Superfund was again up for
reauthorization, but the 103rd Congress failed to pass new
legislation, leaving it to the 104th Congress to reauthorize the
program. The 104th Congress also failed to reauthorize the program, 8
leaving it to the 105th Congress to either eliminate or somehow heal
the troubled program.
During the past several years, there has been prevalent media
attention placed on the gross inefficiencies of Superfund in
remediating contaminated waste sites throughout the United States.
"Of the more than 1,300 hazardous waste sites named [most
hazardous], only about 240 have been declared clean since the
cleanup program was initiated in 1980."' In addition, "cleanups have
been averaging 10 years and $25 million per site. It is estimated that
the superfund and private parties have spent over $30 billion" since
the statute first took affect.10
As mentioned, the attempts of the 104th Congress to
reauthorize and revamp CERCLA proved futile. S. 1285 and H.R.
2500 were seen as possible CERCLA successors, but both Bills never
progressed past the committee level" and died with the adjournment
6 Stanton S. Miller, Superfivnd: An Environmental Boondoggle, ENVmL. Sci.
AND TECH., at 394 (April 1989).
7 Superfund Amendments and Reauthorization Act (Pub. L. No. 99-499
(1986)).
8 Donnelly and Roy, supra note 5.
' Mark C. Maritato, et al., Risk-based Cleatups Form Powerful Approach to
Prioritizing, Restoring Hazardous Waste Sites, ENvTL. SOLuTioNs, at 54 (January
1995).
'0 American Institute of Chemical Engineers (AIChE) Superfund Task Force,
supra note 2, at 2.
" Donnelly and Roy, supra note 5.
1997] 229
230 BUFFALO ENVIRONMENTAL LAW JOURNAL [Vol 4
of the 104th Congress on January 3, 1996.2 The largest problems
with these Bills were partisanship, division among business groups,
and strong ideological splits on how to restructure the program. The
biggest technical problem with reauthorization is the issue of who
will pay for the cleanups. Some legislators (and their constituents)
support retroactive liability, while others do not.
The taxes which fund CERCLA officially expired on
December 31, 1995, but the program's trust fund has a surplus. "3 The
Congressional Budget Office estimates there is sufficient funding to
move the program through fiscal year 2000. 14 The 105th Congress,
given the work which has been done on attempting to reauthorize
CERCLA in the past few years, will either benefit from this past
work and be able to reauthorize CERCLA, or will recognize divisions
between supporters and opposers are too deep to support any type of
reauthorization without significant rewriting. Arguably, until
substantial changes are made to current proposals, no reauthorization
will occur. Given a program as immense as Superfund, a coalition
of industry, business, and environmental factions is needed for any
substantial change, and that coalition was simply not present for S.
1285 and H.R. 2500 in the 104th Congress.
The American Institute of Chemical Engineers Superfund
Task Force provides a colorful analogy to explain CERCLA's
shortcomings:
Currently, CERCLA operates like a person with a
broken arm who goes to the hospital and says, "My
arm is broken. I think I need an x-ray, a cast, and
some painkillers." But the doctor says, "We have to
12 CoNG. Q. WKLY. REP., at 3367 (Dec. 14, 1996).
13 Donnelly and Roy, supra note 5.
14 Trust Fund Sufficient Through 2000 Without CERCLA Taxes, CBO Reports,
ENV'T REP. CuRRENT DEv. at 607 (July 19, 1996).
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find out what is wrong with you. We need to do a
complete physical. I am ordering a blood test, a
urinalysis, an MR, and a cardiac stress test. After
I've reviewed the results of your tests, we'll find a
cure for what ails you."' 5
B. RCRA
The Solid Waste Disposal Act was passed by Congress in
1965. It was
the first federal law to require [environmental]
safeguards and encourage environmentally sound
methods for disposal of household, municipal,
commercial, and industrial garbage. Congress
amended this law in 1970 by passing the Resource
Recovery Act, and again in 1976 by passing
[RCRA]. 16 The primary goals of RCRA are:
* To protect human health and the
environment from the potential hazards of
waste disposal;
* To conserve energy and natural
resources; and
* To ensure that wastes are managed in
an environmentally sound manner.
As knowledge about the health and environmental
impacts of waste disposal increased, Congress revised
RCRA, first in 1980 and again in 1984. The 1984
amendments, [known as] the Hazardous and Solid
Waste Amendments ("HSWA"), significantly
"5 American Institute of Chemical Engineers (AIChE) Superfund Task Force,
sipra note 2, at 2.
16 42 U.S.C. §§ 6901 et seq. (1994).
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expanded the scope of RCRA. HSWA was created,
in large part, in response to strongly voiced citizen
concerns that existing methods of hazardous waste
disposal, particularly land disposal, were not safe. 7
RCRA creates a regulatory framework to control hazardous
waste now and into the future, by using a "cradle-to-grave"
program,"8 which regulates the path and destination of any waste
found to be hazardous.' 9 The regulations generated by EPA in
response to Subtitle C of RCRA, require that standards be established
for generators (Part 262), transporters (Part 263), and owners and
operators of facilities which treat, store, or dispose of hazardous
waste (Parts 264 and 265).2o
Subpart S of the RCRA Part 264 regulations was initially
proposed in the July 27, 1990 Federal Register,2 and was recently
republished as an Advanced Notice of Proposed Rulemaking in the
May 1, 1996 Federal Register.' Subpart S implements the
Corrective Action ("CA") program enacted in HSWA. Subpart S
defines "requirements for conducting remedial investigations,
evaluating potential remedies, and selecting and implementing
remedies at RCRA facilities."'  While Subpart S regulations have
never progressed past the proposal stage, CA is currently used as
guidance for cleanup programs under RCRA. The EPA has stated its
intention to publish final Subpart S language by the fall of 1997.2
The 1984 HSWA amendments require owners and operators
17 Office of Solid Waste, U.S. EPA, SOLvING THE HAZARDOUS WASTE
PROBLEM: EPA's RCRA PROGRAM, EPA\530-SW-86-037, at 3-4 (Nov. 1986).
1s THE NATION'S HAZARDOUS WASTE MANAGEMENT PROGRAM AT A CROSSROADS,
supra note 1, at 10.
19 Id. at2.
20 Id. at 5.
21 55 Fed. Reg. 30798 (1990).
22 61 Fed. Reg. 19432 (1996).
23 55 Fed. Reg. 30798 (1990).
24 RCRA Corrective Action Rule Would Set Federal Program for Solid Waste
Units, ENV'TREP. (BNA), at 272 (May 17, 1996).
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of facilities which treat, store, or dispose of hazardous waste to
obtain a permit, whether these activities take place at the site of
waste generation or off-site at another facility." Generators who
store hazardous waste on-site for less than 90 days prior to shipment
off-site, or who do not treat or dispose of hazardous waste on-site, as
well as transporters, do not need permits.26
Corrective action is required where solid waste is actively
managed in a solid waste management unit ("SWMU"), defined as:
[A]ny discernible unit at which solid wastes
have been placed at any time, irrespective of whether
the unit was intended for the management of solid or
hazardous waste. Such units include any area at a
facility at which solid wastes have routinely and
systematically released."
Examples of SWMUs include landfills, surface
impoundments, waste piles, land treatment units, incinerators, and
injection wells." In addition to these types of units, spills, leaks from
product storage, and certain areas associated with production
processes at facilities which have become contaminated as a result
of routine, systematic and deliberate (presenting an element of
human knowledge) releases of wastes, or hazardous constituents
from wastes, might also be considered SWMUs.29
The types of environmental problems being addressed under
RCRA Corrective Action widely vary. Many RCRA Corrective
Action facilities are large industrial complexes, with numerous
25 THE NATION'S HAzARDoUs WASTE MANAGEMENT PROGRAM AT A
CROSSROADS, supra note 1, at 7.
26 Office of Solid Waste, U.S. EPA, SOLVING THE HAZARDOUS WASTE
PROBLEM, EPA\530-SW-86-037, at 23 (Nov. 1986).
27 40 C.F.R. § 264.501 (1994) (revoked).
28 Office of Solid Waste and Emergency Response, U.S. EPA, NATIONAL RCRA
CORRECTiVE ACTION STRATEGY, EPA\530-SW-86-045, at 3 (1986).
29 50 Fed. Reg. 28702, 28712 (1985).
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historical waste management units, and serious, complex
contamination problems affecting ground water, surface water, soils,
and air. These facilities are equivalent in scale, and in the potential
risks they pose to human health and the environment, to sites being
addressed under the Superfund program. On the other hand, many
RCRA facilities have only minor releases, and will lend themselves
to relatively straightforward cleanup solutions.3"
As many as 5,700 treatment, storage, or disposal facilities,
encompassing more than 80,000 SWMUs may currently be subject
to RCRA Corrective Action, and the program potentially could be
two to three times as costly as Superfund.3" There has been
continuous regulatory work on RCRA since its 1976 passage, but
there has been little legislative work on revising RCRA since the
1984 amendments. A recent proposal (S, 1274) introduced by
Senator Trent Lott (R-Miss) proposes to revise some program
problems, but to date, it has not been endorsed by the EPA and it has
not made any significant progress through Congress.32 The Bureau
of National Affairs reports the Senate would like to see RCRA and
CERCLA cleanups more synchronized with each other in structure,
and the lull in Superfund reform may also explain the lethargic move
of S. 1274 through Congress.".
C. Statement of Purpose
The ultimate goal of both CERCLA and RCRA is the cleanup
of hazardous waste sites in the United States.' In order to achieve
30 Office of Solid Waste, U.S. EPA, ENVioNENTAL FACT SHEET: PROPOSED
RULEMAKING FOR CORRECTIVE ACTION FOR SOLID WASTE MANAGEMENT UNITS AT
HAzARDOus WASTE MANAGEMENT FACILITIES, EPA\530-SW-90-067 (July 1990).
31 Maritato, supra note 9, at 54.
32 EDF Expresses Contiming Concerns With Changes to RCRA Draft
Legislation, ENV'TREP. (BNA), at 470 (June 21, 1996).
33 Superfund Reform Said to Be Holding Back Senate RCRA Measure on
Remediation Waste, ENv'T REP.(BNA), at 272 (May 17, 1996).
3 Miller, supra note 6, at 394.
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this goal, each program attempts to establish a plan to help determine
"How clean is clean?" for each site, thereby establishing appropriate
cleanup standards. The mechanisms employed by each program to
determine appropriate cleanup standards for a site are both different
and similar.
In general, there are two key approaches to establishing
cleanup standards. The first approach is to set standards "equal to
state or federal uniform numerical concentration limits."35 The
second approach is to set site-specific "standards based on
evaluations of factors such as human health and ecological risk,
technical feasibility, and cost."3 6 Both approaches are implemented
in Superfund and RCRA, although to varying degrees.
The objective of this paper is to compare the cleanup
processes and standards of CERCLA and RCRA, as well as to discuss
program shortcomings and offer recommendations as to how these
cleanup strategies might be improved.
II. CERCLA: The Current Strategy
A Superfund cleanup may consist of a "removal action," a
"remedial action," or both. "The scope of [Superfund-paid] removal
actions is constrained by a requirement that [they] be limited to no
more than $2 million and 12 months. These limitations can only be
exceeded if a continuous response... is appropriate in light of the
long-term remedial actions to be taken." 7 A removal action is
generally a temporary remedy taken to abate an immediate "threat of
release of hazardous substances into the environment."38 A removal
35 Peter N. Booth and Michael A. Jacobson, Development qf Cleanup Standards
at Superfund Sites: An Evaluation of Consistency, J. OF AIR AND WASTE MGMT.,
June 1992, at 762.
36 Id.
37 National Contingency Plan Revised, THE HAZARDoUS WASTE CONSULTANT.
May/June 1990, at 2-10.
38 42 U.S.C. § 9601(23) (1994).
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action may include "security fencing or other measures to limit
access, provision of alternative water supplies, or temporary
evacuation and housing of threatened individuals.- 39 There are no
such limits placed on privately-financed removal actions.
Alternatively, the term "remedial action" refers to "those
actions consistent with permanent remedy taken instead of or in
addition to removal actions."4 ° Since many removal actions are
temporary and will eventually become subject to more extensive
remedial action, cleanup standards are more appropriately discussed
in the context of permanent, lng-term remedial actions than in the
context of short-term, temporary removal actions. Consequently, any
discussion of cleanups under CERCLA in this paper will focus solely
on remedial and not removal actions.
A. NCP Remediation Plan
If PRPs are to recover cleanup costs under CERCLA, cleanup
must be consistent with CERCLA's National Oil and Hazardous
Substances Pollution Contingency Plan (CNCP"). 4  If EPA or a State
seek to recover cleanup costs, they must show their cleanup was not
inconsistent with the NCP.42 The NCP establishes ground rules under
which EPA and other parties can respond to oil spills and releases of
hazardous substances. The NCP governs two major scenarios:
o state and federal responses to oil spills on navigable
waters and coastal waters, and
o state and federal responses to releases of hazardous
substances, pollutants, and contaminants that threaten
public health and welfare.
39 Id.
40 42 U.S.C. § 9601(24) (1994) (emphasis added).
41 42 U.S.C. § 9607(a)(4)(B) (1994).
42 42 U.S.C. § 9607(a)(4)(A) (1994).
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The NCP covers both removal and remedial actions.
However, for the purposes of this paper, the focus will be on
remedial actions, for which the NCP has established a detailed
decision-making process consisting of the following five steps:
• Preliminary Assessment/ Site Inspection;
• Remedial Investigation;
" Feasibility Study;
• Record of Decision;
• Remedial Design/ Remedial Action
The Preliminary Assessment ("PA") and Site Inspection
("SI") screen a site for the severity of its condition. The PA "...
shall consist of a review of existing information about a release such
as information on the pathways of exposure, exposure targets, and
source and nature of release.",43 The SI ". . . shall build upon the
information collected in the remedial PA... [and] shall involve, as
appropriate, both on- and off-site field investigatory efforts, and
sampling."'
After the PA and SI, a site is ranked with all other CERCLA
sites, and the most hazardous sites are placed on the National Priority
List ("NPL"), which is a ". . . list compiled by EPA pursuant to
CERCLA section 105, of uncontrolled hazardous substance releases
in the United States which are priorities for long-term remedial
evaluation and response. ' '45 The NPL currently consists of over 1,000
long-term remedial evaluation and response sites. Only sites
included on the NPL are eligible for Superfund-financed remedial
action, but removal actions are not limited to NPL sites. 6
The next step in the NCP process is the Remedial
Investigation ("RI"), where site conditions are determined, including
the nature and extent of contamination, off-site migration, and
43 40 C.F.R. § 300.420(b)(2) (1996).
44 40 C.F.R. § 300.420(c)(2) (1996).
45 40 C.F.R. § 300.5 (1996).
4 40 C.F.R. § 300.425 (b)(1) (1996).
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potential for human and environmental exposure. 47 The RI provides
information to assess risks to human health and the environment.
During the RI
the [EPA] shall characterize the nature of and threat
posed by the hazardous substances and hazardous
materials and gather data necessary to assess the
extent to which the release poses a threat to human
health or the environment.48
It is in this evaluation of potential for harm to human health
and the environment where risk assessment plays its role for
CERCLA cleanups. Risk assessment is used to trigger remediation
by determining the extent of the problem, but not the degree to which
a site must be cleaned up. As discussed in section five below, this
use of risk assessment is not an efficient and effective use of the
powerful tool which risk assessment can be.
Often, the RI and the third step of the NCP, the Feasibility
Study ("FS"), are executed concurrently. In the FS, specific
remediation alternatives are identified and/or developed and
evaluated as to how effective they will be in cleaning up a site. The
identification of appropriate remedies is based on the data gathered
during the RI, and criteria such as degree of compliance with
Applicable or Relevant and Appropriate Requirements ("ARARs")
(discussed below in greater detail), technical feasibility,
environmental impact and cost.49
Based on the RIIFS, the fourth step of the NCP, the Record of
Decision ("ROD"), is written. In the ROD, the EPA documents and
justifies the selection of a particular remediation alternative. " Once
complete, the ROD is then used essentially as a reference document
to guide the remainder of the cleanup process.
47 NANcy K. KUBASEK, ENvIRoNMENTAL LAW, at 210-211 (1994).
48 40 C.F.R. § 300.430 (d)(2) (1996).
49 40 C.F.R. § 300.430 (e)(1) (1996).
50 KUBASEK, supra note 47, at 211.
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The final step of the NCP is the Remedial Design ("RD") and
Remedial Action ("RA"). Completion of the RD results in a
"detailed set of plans and specifications for implementation of the
remedial action" as selected in the ROD.5" The selected remedial
action is finally implemented during the RA phase, and a period of
operation and maintenance may follow RA activities.12
B. Cleanup Standards (ARARs)
The selection of an appropriate remedy is the most critical
decision in the Superfund cleanup process.53 As mentioned earlier,
the Feasibility Study is the point in any Superfund remediation
process consistent with the NCP where cleanup alternatives are
developed and evaluated. The remedy selection process is no doubt
important to the Superfund cleanup process, because it is with this
selection of a remedy that government officials decide how clean a
site should be and how much the cleanup will cost. 4 This process of
remedy selection may also be one of the most controversial parts of
a Superfund cleanup, because parties tend to disagree on "How clean
is clean?" and on how much cleanup should cost.
CERCLA encourages permanent remedial actions with
treatment which "significantly reduces the volume, toxicity, or
mobility of hazardous substances, pollutants, and contaminants."' 5
"The off-site transport and disposal of hazardous substances or
contaminated materials without" this type of treatment is named the
least favored alternative remedial action "where practicable
treatment technologies are available."56 There is clearly a statutory
preference for permanent solutions and use of treatment
51 40 C.F.R. § 300.5 (1996).
52 40 C.F.R. § 300.435(a) (1996).
53 Miller, supra note 6, at 394.
54 Superfiutd: EPA Remedy Selection Process Illogical Industry Group Says
hi Urging New Procedure, ENV'T REP. (BNA), at 1206 (Oct. 26, 1990).
5 42 U.S.C. § 9621(b)(1) (1994).
56 Id.
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technologies,57 but the ultimate selection of a remedial action is to be
based on the general criterion of protection of human health and the
environment. 8
Section 12 1(d) of CERCLA discusses the degree of cleanup
to be attained by CERCLA remedial actions. These actions must
comply with all applicable or relevant and appropriate portions of
any standard, requirement, criteria, or limitation
under any Federal environmental law, or any
promulgated standard, requirement, criteria, or
limitation under a State environmental or facility
siting law that is more stringent than any Federal
standard, requirement, criteria, or limitation."9
These applicable or relevant and appropriate requirements
("ARARs") essentially drive CERCLA remediation goals and
determine which remedial alternatives will be implemented.6
ARARs are defined as any Federal or State environmental or facility
siting law which is
legally applicable to the hazardous substance or
pollutant or contaminant concerned or is relevant anti
appropriate under the circumstances of the release or
threatened release of such hazardous substance or
pollutant or contaminant.6
In general, nonbinding and nonenforceable advisories and guidance,
as well as requirements which only apply to a single, specific site, are
not considered ARARs.
57 40 C.F.R. § 300.430(a)(i) (1996).
58 42 U.S.C. § 9621(b)(1) (1994).
59 42 U.S.C. § 9621(d)(2)(A)(i) and (ii) (1994).
60 55 Fed. Reg. 8666, 8711 (1990) (to be codified at 40 C.F.R. § 300.430(d)).
61 42 U.S.C. § 9621(d)(2)(A) (1994).
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The individual definitions, as laid out in EPA regulations, for
"applicable," "appropriate," and "relevant" are essential to
deciphering the ARAR concept.
Applicable requirements means those cleanup
standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated
under federal environmental or state environmental or
facility siting laws that specifically address a
hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance
found at a CERCLA site. Only those state standards
that are identified by a state in a timely manner and
that are more stringent than federal requirements may
be applicable.62
The basic requirement for applicability is that a requirement
specifically address one of the following factors at a CERCLA site:
a hazardous substance, pollutant, or
contaminant (e.g. benzene),
* type of remedial action (e.g., land disposal),
* location (e.g., floodplains), or
* other site-specific circumstance.63
Only substantive requirements, as opposed to administrative
requirements, are ARARs. Substantive refers to whether compliance
with the requirement may affect the ultimate cleanup results.
62 40 C.F.R. § 300.5 (1996).
6 National Contingency Plan Revised, supra note 37, at 2-11.
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Additionally, the
EPA believes that remedial actions should be required
to comply with ARARs identified by the lead and
support agencies before the ROD is signed and should
not be required to comply with ARARs identified
after that time, provided such ARARs could have
been identified before the ROD was signed.' 4
However, if necessary to protect human health and the
environment, remedies may be held to comply with ARARs
promulgated after the ROD is signed.
When considering the word "relevant,"
a comparison is made between the action, location, or
chemicals covered by the requirement and related
conditions of the site, release, or remedy. A
requirement is relevant if the requirement generally
pertains to these conditions. To determine whether
the requirement is appropriate, the comparison is
further refined by focusing on the nature of the
substances, the characteristics of the site, the
circumstances of the release, and the proposed
remedial action; the requirement is appropriate if,
based on such comparison, its use is well-suited to the
particular site. Only those requirements that are
determined to be both relevant and appropriate must
be complied with.65
64 55 Fed. Reg. 8666,8747 (1990) (emphasis added) (to be codified at 40 C.F.R.
§300.515(d)(1)).
65 53 Fed. Reg. 51394, 51436 (1988) (emphasis added).
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If a regulation or a portion of a regulation is identified as relevant
and appropriate, it is applied just as strictly as a requirement which
is identified as applicable.
Criteria, advisories, or guidance developed by EPA, other
Federal agencies, or States may assist in determining, for example,
health-based levels for a particular contaminant for which there are
no ARARs. This information to be considered ("TBC") when
developing CERCLA remedies generally falls within three
categories:
• Health effects information with a high degree
of credibility (e.g., reference doses);
• Technical information on how to perform or
evaluate site investigations or response actions;
Policy (e.g., EPA's ground-water policy). 66
The EPA has stated that TBCs are to be used on an "as
appropriate" basis.67 "Because they are not promulgated or
enforceable, [the discretionary TBCs] do not have the same weight
as ARARs, and thus cannot be considered required cleanup
standards. ' 6' TBCs are intended to complement the use of ARARs
- not be in direct competition with them.6"
Under the Safe Drinking Water Act ("SDWA"), Maximum
Contaminant Levels ("MCLs") are enforceable standards for specific
contaminants in public water supplies, and Maximum Contaminant
Level Goals ("MCLGs") are health-based, non-enforceable goals on
which MCLs are based. However, within the context of ARARs, the
EPA believes that when an MCLG establishes a contaminant level
above zero, it is potentially relevant and appropriate and must be
evaluated as such for ground water or surface water remedial actions,
6 Id.
67 55 Fed. Reg. 8666,8745 (1990) (to be codified at 40 C.F.R. § 300.400(g)(3)).
68 National Contingency Plan Revised, supra note 37, at 2-14.
69 U.S. EPA, QuisTIoNS AND ANSWERS REGARDING TiE 1990 NCP, at 13 (Feb.
1990).
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where the waters are current or potential sources of drinking water.
If the MCLG is determined not to be relevant and appropriate for the
circumstances of the release, then the MCL is considered potentially
relevant and appropriate.
Non-zero MCLGs and MCLs are generally relevant and
appropriate as cleanup standards for contaminated ground or surface
water that is, or may be used for drinking. However, when an MCLG
is set at zero (as in the case of carcinogens), the EPA has stated that
this is not appropriate for the cleanup of groundwater or surface
water at CERCLA sites.7" The NCP explains a cleanup level of zero
is not appropriate for Superfund "because CERCLA does not require
the complete elimination of risk and because it is impossible to detect
whether "true" zero has actually been attained."'" In this case, where
the MCLG is set at zero, the MCL will replace the MCLG as the
ARAR, given that the MCL is relevant and appropriate under the
circumstances of the release.72
The EPA has determined that until specific standards for soil
and debris are developed, treatment standards for specific hazardous
wastes under the land disposal restrictions ("LDR") program of
RCRA are generally inappropriate or unachievable for contaminated
soil and debris at CERCLA sites. The EPA's experience under
CERCLA has been that treatment of large quantities of soil and
debris containing relatively low levels of contamination using LDR
"best demonstrated available technology" ("BDAT") is often
inappropriate.7 "These soils often should be treated, but treatment
with the types of technologies which would meet the BDAT standard
may yield little if any environmental benefit over other treatment-
based remedial options."'74 Thus, while the LDR regulations
themselves may be relevant and appropriate, the treatment standards
70 National Contingency Plan Revised, supra note 37, at 2-13.
71 QUESTIONS AND ANSWERS REGARDING THE 1990 NCP, supra note 69, at 13
(emphasis added).
72 55 Fed. Reg. 8666,8753 (1990).
73 54 Fed. Reg. 41566,41568 (1989).
74 55 Fed. Reg. 8666,8760 (1990).
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are likely to be inappropriate.
Very few Superfund sites have specific cleanup standards for
surface water or sediment.75 This finding might reflect the fact that
Superfund investigations have historically focused on contamination
within site boundaries and not on off-site contaminant transport.
"This trend is likely to change as regulations for natural resource
damage assessment (43 C.F.R. Part 11) begin to be incorporated into
the Superfund investigation and cleanup process."76
Additionally, this lack of surface water and sediment cleanup
standards may also be a result of the difficulty in establishing
uniform standards for media where final use considerably varies. For
example, surface water usage may vary from drinking to boating to
fishing - all of which may require different degrees of protective
cleanup. In establishing cleanup standards for media such as this,
risk assessment might produce the necessary site-specific standards.
However, the NCP uses risk assessment to establish the degree of
contamination, and not to determine "How clean is clean?"
IH. RCRA: The Current Strategy
The objective of any RCRA Corrective Action at an actively
managed hazardous waste facility is to evaluate the nature and extent
of the release of hazardous waste or constituents; to evaluate facility
characteristics; and to identify, develop, and implement the
appropriate corrective measure or measures adequate to protect
human health and the environment."
5 Booth & Jacobson, supra note 35, at 765.
76 Id.
77 Office of Solid Waste and Emergency Response, U.S. EPA, RCRA
CoRmRcn vI Ac'noN PLAN, EPA\530-SW-88-028, at 1 (Nov. 14, 1986).
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A. Corrective Action: Subpart S Proposal
The RCRA Corrective Action program was established by
1984 amendments (HSWA). The program provides broad mandates
to address cleanup, or corrective action, at facilities which treat,
store, or dispose of hazardous waste. Prior to 1984, the primary
focus of RCRA was one of prevention - ensuring that newly
generated hazardous wastes were managed properly by industrial
handlers. Since the 1984 amendments, however, the corrective
action program has been a critical component of the EPA's overall
hazardous waste regulatory program. The scope and mandate of the
corrective action program, and the types of environmental problems
which it addresses, are comparable in many respects to EPA's
Superfund program.
RCRA Corrective Action may occur via two different routes.
Upon receiving a RCRA Part B operating permit, a permittee may be
required to implement corrective action pursuant to the terms and
conditions of the permit. Under RCRA § 3004(u),78 all permits
issued after 1984 must address corrective action for the entire
facility. Section 3004(u) also requires that these permits contain
assurances of financial responsibility for complying with corrective
action. Section 3004(v)79 established the authority to require
owners/operators to clean up environmental releases which migrate
outside a facility's boundary. Section 3008(h)"° provides a parallel
enforcement authority to initiate corrective actions at hazardous
waste treatment, storage, and disposal facilities which have interim
status (i.e., those facilities which have not yet been issued permits
under RCRA).
The corrective action program applies to all "releases" of
hazardous waste or constituents from any solid waste management
unit ("SWMU") at a RCRA permitted or interim status facility,
79 42 U.S.C. § 6924(u) (1994).
79 42 U.S.C. § 6924(v) (1994).
so 42 U.S.C. § 6928(h) (1994).
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regardless of when wastes were placed in the SWMU.Y The term
"release" is defined in the Final Codification Ruling on July 15,
1985, to include any "spilling, leaking, pouring, emitting, emptying,
discharging, injecting, escaping, leaching, dumping or disposing into
the environment." The term "facility" includes all contiguous
property under the control of an owner or operator at which the units
subject to permitting are located.12
The Subpart S proposed rule, as mentioned earlier, establishes
a cleanup process for the corrective action program, much like the
NCP establishes a program for CERCLA. The four steps in the
Subpart S cleanup process proposal are:
* RCRA Facility Assessment ("RFA");
• RCRA Facility Investigation ("RFI");
* Corrective Measures Study and Selection of Appropriate
Measures ("CMS");
• Corrective Measures Implementation ("CMI").
The first step to any corrective action is the RFA, which
identifies all SWMUs by a threshold site screening, and then
identifies actual and potential releases from these SWMUs. The
objective of this assessment is to determine whether there is
sufficient evidence of a release to require the owner/operator to
undertake additional investigations to characterize the nature, extent,
and rate of migration of contaminant releases of concern.
Information gathered in the RFA should be used in developing a
sound scope of work for a full remedial investigation.83
The purpose of the RFI is to gather sufficient data to fully
characterize the nature, extent and rate of migration of contaminant
releases identified in the RFA. The RFI must provide sufficient data
to determine the appropriate response actions. 4  The RFI is
81 ENVIRONMENTAL FACT SHEET, supra note 30.
82 Id. at 4.
3 Id. at 9.
84 Id. at 11.
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performed by the facility owner/operator pursuant to an enforcement
order or a permit schedule of compliance, and is overseen by the EPA
or the State.
The third step, the CMS, occurs after the RFI is completed.
During the CMS, the owner/operator must identify the appropriate
corrective measures and recommend them to the EPA or the State,
who will then review the recommendation, provide the public an
opportunity to review and comment on the proposed action and select
the final measures." The owner/operator must conduct a CMS to
insure the proposed measures will be effective in correcting threats
posed by releases.8 6 The owner/operator must analyze the
alternatives in sufficient detail to show the recommended measures
are effective in abating the threats posed by the release. To do so, the
owner/operator must assess the alternatives in terms of their technical
feasibility, their ability to meet public health protection requirements,
and their ability to protect the environment, as well as recognize any
adverse environmental effects the corrective measure may produce.
The owner/operator should also consider any institutional constraints
to implementation of the measures, such as off-site capacity
problems and potential public opposition.
The final step, the CMIv occurs after the EPA or the State
selects the remedy. During the CMI is the time for the
owner/operator to design, construct, operate, maintain and monitor
the performance of the remedial action selected during the CMS. 7
"These activities will be required by permit condition or order, and
will be performed by the owner/operator with oversight by the EPA
or the State."88 Additionally, interim corrective measures may be
taken at any point in the corrective action process to abate any threat
to human health and the environment. These actions are generally
short term actions responding to immediate threats, such as actual or
potential exposure to hazardous wastes or constituents, drinking
85 RCRA CORRECTIVE ACTION PLAN, supra note 77, at 2.
86 NATIONAL RCRA CORRECTIVE ACTION STRATEGY, supra note 28, at 12.
87 RCRA CORRECTIVE ACTION PLAN, supra note 77, at 2.
88 NATIONAL RCRA CoRREcCTIVE ACTION STRATEGY, supra note 28, at 14.
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water contamination, threats of fire and explosion, and other
situations posing similar threats.
Priorities for corrective action are established in the annual
RCRA Implementation Plan. The EPA's general approach to
assigning priorities for corrective action is to focus the resources
available on those facilities which pose the greatest overall threat to
human health and the environment. Within this process, EPA
Regions, in conjunction with the States, will identify a limited
number of facilities in the Region for priority attention in initiating
and following through in the corrective action process. These
priority facilities will receive intensive EPA/State oversight, with
sufficient resources allocated for the technical, administrative and
enforcement support necessary to effectively and expeditiously
complete corrective action for those facilities. 89 In addition, at some
facilities with multiple sources of contamination, the releases which
pose the greatest immediate threat to human health and the
environment may be given priority attention, with the remainder of
the facility given a lower priority. The ability to effectively prioritize
RCRA Corrective Action sites is limited, however, by the Section
3004(u) permitting process - when a permit comes up for renewal,
it may then become a priorty if needed.
B. Cleanup Standards
The RCRA Corrective Action process, as proposed, is similar
to the existing CERCLA cleanup process in that it aims to protect
human health and the environment.. However, under Corrective
Action, adequately protecting human health and the environment
depends on a number of variables, including:
* the type, concentration, and migration potential of the
contaminants;
89 Id. at 17.
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" the proximity of contamination to populations of humans,
other animals, and/or plant life;
* the possible pathways for migration of and exposure
to contaminants.
These variables must be evaluated before cleanup levels for a
specific site can be determined. Thus, the corrective action process
is fundamentally a risk-based approach to remediating hazardous
waste and/or constituents,9" and this fundamental use of risk
assessment is where the key difference between Corrective Action
and the NCP lies.
EPA's Corrective Action -program proposes health- and
environmental-based contamination levels as indicators for
protection of human health and the environment." These levels of
contamination are called "action levels." Contaminant
concentrations at a site in excess of action levels typically trigger
further evaluation in the form of an RFI. After an RFI is concluded,
the EPA may establish a media cleanup standard for each constituent
for which an action level has been exceeded. Action levels for
certain hazardous constituents in soil, water, and air are contained in
Appendix A of the proposed Corrective Action program, which is
proposed to be added as Subpart S, 40 C.F.R. Part 264.92
To be "protective" of human health and the environment,
EPA believes cleanup levels under Corrective Action for
carcinogens must be equal to or below an upperbound excess lifetime
cancer risk level of 1 in 10,000 (10").' 3 As proposed under corrective
action, cleanup levels would be selected within the upper bound 104
to 10' risk range during the selection of a remedy process. "For
noncarcinogens, cleanup levels would be set at a level at which
90 Risk Assessments Determine Cleanup Levels for RCRA Corrective Action,
THE HAzARDous WASTE CONSULTANT, July/Aug. 1993, at 1.1.
91 55 Fed. Reg. 30798,30798 (1990).
92 Id.
93 Id. at 30804.
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adverse effects would not be expected to occur."94 Pre-established
media-specific regulatory limits will be used when available, unless
the cleanup levels do not fit within the above-mentioned risk range,
in which case cleanup levels must be set within the protective risk
range. Media-specific regulatory limits might include:
Ground Water: MCLs promulgated under the
SDWA;
Surface Water: Water quality standards
("WQS") established under the CWA;
numeric interpretations of state narrative
WQS; or MCLs promulgated under the
SDWA (applicable to drinking water only). 5
If a waste is prohibited from land disposal, "it must be treated
and rendered less hazardous before it can be disposed of on the
land " 96 "These land disposal restrictions ("LDRs") must specify a
level or method of treatment which substantially reduces the toxicity
ormobility of the hazardous constituents in order to minimize long-
termT threats to human health and the environment. "9 7 EPA continues
to examine treatment technologies which will meet this requirement,
and bases treatment standards on the BDAT.98
When considering the potential presence of multiple
contaminants or multiple exposure pathways, the EPA will determine
cleanup levels such that the cumulative risk from all contaminants
will not exceed a 1 0 " cancer risk.99 Consequently, the cleanup level
94 Id.
95 Risk Assessments Determine Cleanup Levels for RCRA Corrective Action.
supra note 90.
96 Office of Solid Waste, U.S. EPA, SOLVING THfE HAZARDOUS WASTE
PROBLEM: EPA's RCRA PROGRAM, EPA\530-SW-86-037, at 19 (Nov. 1986).
97 Id.
98 Id.
,9 Risk Asessments Determine Cleanup Levels for R( CRA Corrective Action,
supra note 90, at 1.2.
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established for an individual contaminant may be more stringent than
its corresponding action level if there are multiple contaminants at a
site or multiple pathways of exposure for that contaminant.
C. HWIR
The Hazardous Waste Identification Rule ("HWIR") has been
proposed in two pieces: the December 21, 1995 industrial "as-
generated" process waste proposal, °0 and the April 29, 1996
contaminated media proposal.' In essence, the process waste
proposal is an attempt to create a detour around the RCRA mixture
and derived-from rules, while the contaminated media proposal is
EPA's attempt to provide a detour around LDRs, RCRA permitting
requirements, and other restrictions on actively managed wastes.
While HWIR is not the focus of this paper, it is important to briefly
discuss because it represents EPA's attempt to simplify some aspects
of the overburdening RCRA regulatory scheme.
HWIR is EPA's attempt to redefine which solid wastes are
not hazardous under RCRA, and HWIR thereby proposes to provide
an outlet from the tedious Subtitle C requirements.0 2 While both
HWIR-media and HWIR-waste initiatives remain in a proposed
regulatory state, thereby keeping their fate unknown, they do
represent attempts by the EPA to lift many RCRA regulatory
burdens. However, these proposals do not solve all of RCRA's
troublesome problems (such as how to incorporate realistic risk
assumptions in cleanup processes and standards).
100 60 Fed. Reg. 66343 (1995).
101 61 Fed. Reg. 18780 (1996).
102 Office of Solid Waste, U.S. EPA, ENvmoNNErrAL FACT SHEET: EPA
PROPOsEs REVISED HAZARDOUS WASTE IDENTIFICATION RULE, EPA\530-F-92-008
(May 1992).
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IV. Comparison of RCRA and CERCLA Methodologies
A number of similarities exist between RCRA and CERCLA
cleanup processes. The most obvious similarity is that both programs
aim to protect human health and the environment, and place this
protection as their primary criteria for establishing cleanup standards.
Additionally, the method by which a cleanup process is selected for
a RCRA Corrective Action site (RFA, RFI, CMS, CMI) almost
parallels the procedure used for a CERCLA site, but with different
acronyms (PA/SI, RI, FS, RD/RA).
Both programs attempt to establish cleanup standards for all
affected media (soil, ground water, surface water, sediment).
However, the routes used to establish these standards diverge. Both
programs use a combination of site-specific and uniform standards.
Many of the site-specific standards are established through risk
assessment, which both programs implement to varying degrees
(CERCLA to a small degree, while RCRA more so).
However, although RCRA and CERCLA both aim to protect
human health and the environment, they differ in many ways. One
of the most important differences between the programs is how they
answer the question "How clean is clean?" CERCLA cleanup
standards focus almost entirely on ARARs, while RCRA Corrective
Action cleanup standards rely on a conglomeration of finalized and
proposed language, established numerical action levels, and technical
goals. New regulations and programs such as HWIR continue to be
proposed, adding confusion and stress to RCRA's Corrective Action
program. 3 A regional EPA office section chief described this
problem in an EPA study by stating,
103 TILE NATION'S HAZARDous WASTE MANAGEMENT PROGAM AT A
CROSSROADS, supra note 1, at 31.
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RCRA regulations are constantly changing and
growing. Many issues, because of their complexity,
must be given to senior staff. Senior staff then
become overloaded and burned out."°
Of course, it can be argued ARARs present the same
confusing mixture of finalized and proposed language, numerical
standards, and technical goals, because many RCRA standards
(LDRs, for example) might eventually find their way to becoming
CERCLA ARARs. Additionally, EPA admits ARARs suffer from a
number of problems:
First, ARARs do not exist for every contaminant,
location, or waste management activity that may be
encountered or undertaken at a CERCLA site.
Second, in those circumstances where multiple
contaminants are present, the cumulative risks posed
by the potential additivity of the constituents may
require cleanup levels for individual contaminants to
be more stringent than ARARs to ensure protection at
the site. Finally, determining whether a remedy is
protective of human health and the environment also
requires consideration of the acceptability of any
short-term or cross-media impacts [which] may be
posed during implementation of a remedial action.'05
RCRA and CERCLA cleanups also differ in the emphasis
placed on using risk assessment. The EPA argues that risk
assessment plays an important role in the NCP, as illustrated by the
following quote.
104 Id. at 48.
105 55 Fed. Reg. 8666, 8701 (1990).
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[T]he purpose of risk assessment in the Superfund
program is to provide a framework for developing
risk information necessary to assist decision-making
at remedial sites. Risk assessment provides a
consistent process for evaluating and documenting
threats to human health and the environment posed by
hazardous material at sites. The results of the
baseline risk assessment are used to determine
whether remediation is necessary, to help provide
justification for performing remedial action, and to
assist in determining what exposure pathways need to
be remediated.'06
However, risk assessment in fact plays a very minor role in the
selection of CERCLA cleanup standards, as ARARs and other
preferences trump risk assessment.
In the NCP, risk assessment is used as a technical analysis of
risks posed by hazardous materials at a site, thereby establishing the
potential for human and environmental exposure. Risk assessment
is therefore not used in CERCLA to directly establish cleanup
standards. Rather, the primary criteria of protection of human health
and the environment, in addition to compliance with ARARs and the
secondary criteria of cost, technical feasibility, and environmental
impact, is used to select a remedial action and to establish cleanup
standards. CERCLA states,
[T]he remedial action selected.., shall require, at the
completion of the remedial action, a level or standard
16 Id. at 8709 (emphasis added).
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of control for such hazardous substance or pollutant
or contaminant which at least attains such legally
applicable or relevant and appropriate standard,
requirement, criteria, or limitation."17
The NCP does state that a ".... 10' risk level shall be used as
the point of departure for determining remediation goals for
alternatives when ARARs are not available or are not sufficiently
protective because of the presence of multiple contaminants at a site
or multiple pathways of exposure."" 8 Consequently, risk assessment
is only employed to establish CERCLA cleanup standards when an
ARAR which previously considered risk assessment is selected, or
when ARARs are not available or sufficiently protective of human
health and the environment.
Alternatively, in the RCRA Corrective Action program, risk
assessment is used more regularly to establish both "action levels"
and cleanup standards. As mentioned earlier, when contaminant
concentrations at a RCRA site exceed action levels, an RFI is
typically triggered. Once this RFI is complete, the EPA may
establish cleanup standards for each constituent for which an action
level has been exceeded. Cleanup levels are then established based
on the lifetime carcinogenic or noncarcinogenic risk associated with
each constituent. This process, as discussed in the following section,
is the foundation on which to build future cleanup standard selection
processes.
The differences which exist between RCRA and CERCLA
cleanup processes and standards, and the varying degree of problems
currently facing RCRA and CERCLA implementation suggest that
somewhere between CERCLA's NCP program and RCRA's
Corrective Action program lies an ideal cleanup process and a more
efficient method for establishing cleanup standards. The following
107 42 U.S.C. § 9621(d)(2)(A) (1994).
108 55 Fed. Reg. 8666, 8719 (1990).
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section presents some recommendations to produce more effective
and efficient cleanup standards.
V. Recommendations for Future Hazardous Waste Cleanups
A. Uniform v. Site-Specific Cleanup Standards
The debate over how to establish effective cleanup standards
continues to focus on how to achieve an appropriate balance between
uniform and site-specific cleanup standards. Uniform cleanup
standards are desirable because they can obviate the need for
conducting costly site-specific analyses such as human health risk
assessments. Uniform cleanup standards provide a higher degree of
consistency and predictability for site managers. Additionally,
uniform standards are bolstered by the active movement of
environmental justice, which aims to insure that lower socio-
economic areas obtain cleanup standards equal to those of higher
socio-economic areas.
Unfortunately, uniform standards present problems as well,
including the risk that they "will be applied inappropriately, resulting
in cleanup actions which are either overprotective or not protective
enough."'" Changing all cleanup standards to nationally established
uniform standards could additionally result in standards inflexible to
modifications which might become necessary due to advances in
science or cleanup technologies.
Site-specific standards also have advantages and
disadvantages. They may be desirable because they can be tailored
to be responsive to unique site requirements and conditions. Yet,
site-specific standards are often developed using complex
assessments of technical feasibility, human health and ecological
risk, which often have excessive costs. In addition, little guidance is
109 Booth & Jacobson, supra note 35, at 762.
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currently "available for determining the types and scope of analyses"
necessary to develop site-specific standards. "0
Perhaps the most effective and efficient cleanup process and
respective cleanup standards will result from a combination of both
uniform and site-specific methodologies. Blanket consistency may
be maintained for initial hazardous waste site analysis by using
uniform standards to evaluate whether there is in fact a need to clean
up a site. These uniform standards would reflect the scientifically
proven human and ecological health limits of any particular
hazardous constituent (e.g., mercury, lead, bromine, ozone). Once
the uniform standards are used to determine whether a site requires
cleanup, a site-specific analysis can be used to determine "How clean
is clean?" for that particular site.
To produce the most efficient and effective cleanup, a site-
specific analysis must be the central focus. Consider two sites with
the same amount of hazardous pollutants (for example, arsenic in the
soil). Now consider that one of these sites is soon to become a
residential neighborhood with children playing on the land and
potentially digesting the soil. The other site is to be used as a
warehouse with few visitors and only two permanent employees.
Should these two sites be cleaned up to identical concentration
levels? No. Should they be cleaned up to identical risk levels? Yes.
For example, the appropriate concentration levels of contaminants at
the warehouse could be higher than those for the residential
neighborhood, but due to fewer, and less direct exposures, the risk
levels will be the same. An efficient cleanup should not clean a piece
of land to concentration levels which are not realistically necessary.
Therefore, the most effective and efficient cleanup will result
where uniform standards are used as a "screening" device by which
every hazardous waste site is evaluated for the presence of hazardous
constituents above uniform health levels. Once it is determined that
a site is in need of cleanup because it contains hazardous constituents
above a uniform standard, that site must then be evaluated on a site-
110 Id.
CLEANUP PROCESSES
specific, risk-driven level to determine the extent to which that site
must be cleaned up.
B. Improved and More Frequent Use of Risk Assessment
If protection of human health and the environment is to be the
primary goal of remediation, as exemplified in RCRA and CERCLA,
assessment of risk reduction must become an integral part of the
cleanup process selection.' However, when risk information is
presented to the ultimate decision-maker and to the public, the results
have often been boiled down to a point estimate of risk. Such "short-
hand" approaches to risk assessment do not fully convey the range of
information considered and used in developing an assessment." 2
When risk calculations are not explicit, there is a tendency to throw
in intuitive "margins of safety" at many steps in the process. These
multiple, ad hoc distortions can compound, leading to a much more
conservative and costly cleanup than necessary. 3 The preamble to
the final NCP states:
The purpose of risk assessment in the Superfund
program is to provide a framework for developing
risk information necessary to assist decision-making
at remedial sites. Risk assessment provides a
consistent process for evaluating and documenting
threats to human health and the environment posed by
hazardous material at sites. ARARs generally do not
" Curtis C. Travis and Carolyn B. Doty, Superfund: A Program Without
Priorities, ENvTL. Sc. AND TECHNOLOGY, at 1333 (Nov. 1989).
12 Maritato, supra note 9, at 51.
"3 Stanley Blacker and Daniel Goodman, Risk-based Decision Making: An
Integrated Approach for Efficient Site Cleanup, ENvTL. SC. AND TECHNOLOGY,
at 469A (Oct. 1994).
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provide an adequate basis on which to determine site
risks, which are complex and often cannot be reduced
to a single number. 11 4
This is a problem of CERCLA - while risk assessment is encouraged
on paper, realistically it is not used because ARARs are in fact the
required cleanup standards. Unless an ARAR was created using risk
assessment, an ARAR will not be representative of risk analysis.
Additionally, it is essential that realistic assumptions be made
when establishing cleanup standards. Many current CERCLA and
RCRA critics argue that neither program considers realistic
assumptions in establishing cleanup standards, and thus produces
overly-conservative cleanup levels, wasting American time and
money. Effective cleanup standards must consider a realistic future
land use for the regulated site."5 When using risk assessment to
evaluate exposure, the critical exposure route must be consistent with
future land use." 6 For example, if the future land use of a site is
realistically expected to be industrial, then considering the critical
exposure route to be that of a child, eating soil from a fenced-in
industrial area every day for the next decade may be inappropriate.
To improve hazardous waste cleanup processes and standards,
the actual process of determining risks may also need to be closely
reevaluated. Many human risks are extrapolated from risks presented
to animals, since it is not commonly viewed as practical or moral to
test humans for threshold risk levels to hazardous chemicals.
Consequently, with the exception of the unfortunate and/or rare
occurrence of worker overexposure or chemical disaster, animals are
subjects for most risk measurements. However, "animal carcinogens
should not be categorically assumed to be human carcinogens.")911 7
114 55 Fed. Reg. 8666,8709 (1990).
11 Blacker & Goodman, supra note 113, at 471A.
116 Id.
117 Risk Assessments Determine Cleamnp Levels for RCRA Corrective Action,
supra note 90, at 1.2.
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Animals are not necessarily affected in the same way, or by the same
amounts of hazardous chemicals, as humans might be. Extrapolating
animal risk values may produce inaccurate and inappropriate human
threshold and risk values.
Additionally, certain human population subgroups might be
exposed to hazardous substances via more than one pathway. For
example, remediation workers could be exposed to risk from both
contaminant inhalation and dermal contact. Similarly, children could
both ingest and directly come in contact with contaminated soil."'
Consequently, risk estimates may not be sufficiently conservative,
having considered only one exposure pathway, when realistically,
more than one pathway was applicable. In contrast, an overly
conservative risk assessment, often resulting from an inappropriate
estimate of future land use, will result in more stringent than
necessary cleanup goals and potentially millions of dollars in excess
cleanup costs." 9
C. Elimination of the "Pristine Condition" Cleanup Standard
Past EPA policy has been to require the restoration of
Superfund sites to pristine conditions - the "Garden of Eden"
standard.' This standard, however, is not realistic, "given the costs
involved and the unavailability of effective and permanent remedial
technologies."'' Additionally, as mentioned above, if efficiency is
to play any role in the cleanup process and standard selection, a site
should be cleaned up only to the extent which represents a fair and
realistic future use. Similarly, only sites which contain sincere
threats to human health and the environment should be cleaned up.
The challenge now lies in finding an acceptable, "scientifically
118 Id.
119 Maritato et al., supra note 9, at 52.
120 Donna Engelgau, Get Real, Superfiund!, REsouRcEs, Dec. 1993. at 8.
121 Travis & Doty, supra note 11, at 1334.
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defensible means to identify sites" with bonafide threats to human
health and the environment. 122
D. Expand Innovative Cleanup Technologies
Arguably, containment remedies fail, with the only question
being when. 123 Consequently, both CERCLA and RCRA statutes
state a preference for permanent remedial cleanup actions. Yet, there
must be a push for innovative cleanup technologies if effective
remediation is to be universally achieved anytime in the future. In its
November 1993 publication, Superfund Administrative
Improvements: Reinventing Superfund, the EPA lists promoting the
use of innovative technologies as one of its continuing initiatives to
improve the ailing Superfund cleanup strategy. 24 The AIChE states,
"Currently, site cleanups are hampered by the lack of adequate
remediation technology."' 125 The NCP optimistically states:
122 Maritato et al., supra note 9, at 51.
123 SuperfundLitigation: Remedy Selection, Toxic L. REP., at 564 (Sept. 26,
1990).
124 U.S. EPA, SuPERFUND ADMnISTRATIVE IMPROVEMENTS: REINVEMING
SUPERFUND, Publication No. 9200.0-15FS, Nov. 1993.
125 American Institute of Chemical Engineers (AIChE) Superfund Task Force,
supra note 2, at 4.
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The provision on the development of alternatives that
use innovative technologies is being revised to
indicate that an innovative technology need only offer
the potential to be comparable in performance or
implementability to demonstrated technologies to
warrant further consideration in the detailed analysis
step. 126
Requiring cleanups, even if the decision is based on the most
efficient and effective cleanup standards possible, will remain
ineffective if innovative technologies do not exist to provide the most
effective and efficient means to clean up hazardous waste sites.
Therefore, effective and efficient hazardous waste site cleanups rest
on devising effective and efficient means for selecting cleanup
processes and standards, and additionally, on promoting the
development of effective and efficient innovative cleanup
technologies.
VI. Conclusion
The objective of this paper was to compare the cleanup
processes and standards of CERCLA and RCRA, as well as to discuss
the shortcomings of each program and to offer recommendations as
to how these cleanup processes and standards may be improved.
While both RCRA and CERCLA were statutory products of the late
1970s-early 1980s environmental movement, they originated under
very different circumstances. CERCLA, as discussed above, was a
direct result of the emotional public outcry from hazardous waste site
discoveries across America. Alternatively, RCRA was an
amendment to an amendment of previous solid and hazardous waste
legislation.
126 55 Fed. Reg. 8666,8715 (1990).
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The motto of the CERCLA program, encouraged by the
Superfund Amendments and Reauthorization Act of 1986, appears
to be "Clean it up now, and clean it up to pristine levels, no matter
how realistic or necessary that is." CERCLA uses very little risk
assessment and works almost entirely retrospectively. RCRA,
however, through its permitting program, works very prospectively,
trying to prevent contamination and cleanup. The largest problem
with RCRA, however, is it is immensely cumbersome and tedious,
and its onslaught of regulations is beyond comprehension and
management. Where might these program differences have
originated? A brief examination of CERCLA and RCRA statutory
structure and legislative history might provide the answer.
A. Statutory Structure and Legislative History
The ultimate goal of both CERCLA and RCRA is the cleanup
of hazardous waste sites in the United States. Interestingly, however,
the statutory construction of CERCLA seems to leave most of the
program implementation plan to subsequent regulations, while
RCRA might have successfully functioned as a statute without
regulations, due to its detailed statutory language. The legislative
histories and present problems of CERCLA and RCRA seem to tie in
with this statutory observation.
The late passage date and absence of Joint Committee work 27
might support the conclusion that CERCLA was implemented merely
to put ideas on paper and to place a law on the books which could
then function through subsequent regulations. This might begin to
explain some of the program's current problems. The more thought-
out, well-planned, and unfortunately cumbersome nature of RCRA
is evidenced by its legislative history, complete with Joint Committee
127 See the legislative history as listed in the 1980 CIS Annual Abstracts, PL 96-
510, at 1142.
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work.' While the program is certainly not without problems, it does
not appear to face the constant gunfire which faces CERCLA. The
reality that RCRA is an extremely technical and overly involved
program is obviously a problem which requires attention, but it also
supports the hypothesis that the statutory language of RCRA is far
more detailed than the statutory language of CERCLA. Perhaps in
the future, a more successful hazardous waste statute will be one
which is as carefully planned as RCRA, but one which contains a
more detailed statutory implementation plan than CERCLA, and a
less detailed plan than RCRA. Somewhere in between is the most
efficient and well-designed hazardous waste program.
B. Summary of Recommendations
The bottom line in cleanup is to make the level of effort
required for cleanup commensurate to the potential risk of the site
involved. "Calculations of acceptable contaminant concentrations
should be based on reasonable assumptions, without unreasonably
aggregating worst-case scenarios." '129 Uniform standard screening
levels, combined with site-specific, risk-based cleanup standards will
provide the greatest improvement in our nation's hazardous waste
cleanup process. However, a site-specific, risk-based program is
"most beneficial in circumstances in which contaminants are present
in several media," and where there is a bonafide "threat of exposure
to human or ecological receptors." " Additionally, if risk assessment
is to be used effectively and beneficially, it must incorporate realistic,
and not overly conservative values into its calculations. Under most
circumstances, the United States' hazardous waste sites are
contaminated by several media, and as a result, this site-specific,
128 See the legislative history as listed in the 1976 CIS Annual Abstracts, PL 94-
580, at 1173.
129 Risk Assessments Determine Cleanup Levels for RCRA Corrective Action,
supra note 90, at 1.6.
130 Maritato et al., sipra note 9, at 51.
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risk-based approach to cleanup standards would prove more efficient
and successful in cleanup than pre-established, uniform lists, such as
MCLs and MCLGs.
In conclusion, there are advantages and disadvantages to the
cleanup processes and standards of both CERCLA and RCRA. There
is no need to eliminate both programs and start from scratch.
However, Superfund, arguably, will soon completely serve its
original purpose of guiding cleanup of the worst previously
contaminated hazardous waste sites. As additional sites are
discovered and tossed into the Superfund program, the number of
eligible sites dwindles. Therefore, the time may come in the near
future when RCRA will encompass all hazardous waste cleanups.
Before that time arises, RCRA must become less cumbersome, less
tedious, and easier to manage.
A key suggestion is to implement an initial hazardous waste
site screening to compare conditions at each site with health-based
uniform standards. Any site exceeding these limits will require
cleanup. To determine appropriate cleanup standards, site-specific,
risk-based standards should be used. A site should only be cleaned
to a level appropriate for that specific site. Additionally, the use of
innovative cleanup technologies should be expanded and encouraged
to promote more efficient and effective hazardous waste cleanups.
The Unites States is currently at a crossroads in hazardous
waste legislation. CERCLA will arguably soon fulfill its original
destiny, and RCRA is not without its own problems. The Nixon
environmental era of the 1970s produced both CERCLA and RCRA,
which have unquestionably improved the hazardous waste dilemma
this country faced in the late 1970s. However, it is now time to
approach this country's hazardous waste legislation structure from a
near twenty-first century standpoint. Now is the time for change, and
change must occur before CERCLA and RCRA completely
malfunction and begin to reverse the progress they have produced.
Now is the time to take advantage of current technological advances
and risk assessment methodologies. The twenty-first century of
hazardous waste legislation lies ahead, and we must now venture
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towards that milestone by continuing to improve our environment in
order to save the substantial environmental progress we have
accomplished over the past two decades.

